Supplementary Figures
. Z-contrast image (a) of a BaO/Ni interface (the scale bar is 20 nm) and EDS spectra (b) acquired from the BaO island and the underlying Ni. The EDS spectra were acquired from the rectangular areas marked in (a). It shows a Z-contrast image (a) of the BaO island shown in Fig. 1c and EDS spectra (b) acquired from the BaO island and the underlying Ni. The EDS spectra were acquired from the rectangular areas in the BaO island and the underlying Ni as marked in (a). Presence of Ba and O in the island was verified, along with the identification of Ni underneath the island, which is consistent with electron diffraction (pattern presented in Supplementary Figure S2 Figure S4a shows a cross-sectional view of a typical fuel cell (as fabricated) with a BaO/Ni-YSZ anode, a YSZ electrolyte, an SDC buffer layer and an LSCF cathode. The YSZ electrolyte is ~15 µm thick. To avoid formation of insulating phases between the YSZ and LSCF cathode, an SDC buffer layer (~2 µm thick) was applied to the YSZ before application of the LSCF cathode. SEM images of the BaO/Ni-YSZ anode before and after operation ( Supplementary Figures 4c and 4d ) at 750ºC in C 3 H 8 and gasified C show no observable carbon deposits blocking the pores. While carbons deposit were largely absent on the anode, we observed the carbon deposition on the cell mounting tube walls. Since the Ni-YSZ anode normally experiences the most severe coking problem and the most rapid deactivation than other cell components, the carbon buildup on anode compartment surfaces around the cell could be readily eliminated if the same modification technique is employed. Understanding of the carbon chemistry on the anode during the electrochemical process could be implemented in the investigations of reactions occurring on the non-electrochemical-active areas (other cell components exposed in fuels), which are purely chemical processes. Supplementary Fig. S5 . Schematic depictions of our testing systems with an integrated fluidized-bed gasifier (a) and an external fluidized-bed coupled to a fuel cell (b). Figure  S5a shows schematically the configuration of a SOFC using gasified carbon in this study. It consists of an integrated fluidized bed gasifier and a single cell. Also, we investigated a design with an external gasifier coupled with a fuel cell to understand the fundamental issues (similar to a previous study by Gür et al 44 ), as shown in Figure S5b . In these systems, carbon was gasified in a fluidized bed by CO 2 to CO, which was then electrochemically oxidized to CO 2 on the BaO/Ni-YSZ anode. Recycling 50% of the exhaust CO 2 back to the fluidized bed allows more efficient recovery of the waste heat of the product stream and enhances system efficiency. With the configuration in Supplementary Figure S5b , a fuel cell also produced a similar power output at 750 o C (without any carbon deposition) and the fuel utilization was about ~5%. This low fuel utilization represents a very severe condition for carbon deposition since the tendency for carbon deposition decreases with the increase in fuel utilization. If the anode displays sufficient tolerance to coking under this condition, it should not experience carbon buildup at higher fuel utilization when more oxidation products (CO 2 and H 2 O) are produced in the anodic compartment. Supplementary Fig. S6 . A typical concentration profile of the outlet gas mixture from the gasifier monitored using a mass spectrometer. It shows the composition of the effluent gas from the gasifier, as monitored using a mass spectrometer. The concentration of CO was relatively high and those of CO 2 and H 2 O were relatively low, implying effective gasification of carbon under the operation conditions. 2 at 750ºC using H 2 as the fuel. This new anode can be readily incorporated into the state-of-the-art fuel cell system. The sustained power output for ~1000 h in H 2 implies that the new anode is stable for long-term operation. Supplementary Table S1 
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